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Presented is a revi^v of the results of a 1976 



survey m 

of 50/000j|pbientists and 'engineers Bade vith tlie intent of.aeasaring ^ 
chabges occurring in the science and engineering * (S/E) labor force 
, sf nee ItTp. Highlights include: Xess thin 2% of the sanple were 
working on ,a part-tii6 basis and less 1 than 4^ were engaged full-tiae 
^4SlNnon-S^ work. Of the part-tiae workers, three-f burths preferred 
J^part-ti«e*work and were not looking for full-tiie work; cnlj of * 
those holding non^S/E positions did so because of tiie b on aw ai lability 
of S/E positions • Two percent of the sawple was uneaplayed and ower 
one- third of the sai^le stated they receiwed nonfoMal training each 
year. (Sl) . ' ^ / . 
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in 1972 the National Science Foundation and the Bureau ot the 
Census developed a samp4e of5(f!d00 scientist^ and engineers 
who represented the individuals workmg'>n science and 
engmeennfi at the time of the 1970 (Census of Population Ti^j/f^ 
sample (The National Sample) was, surveyed in 1974 and in 7976 
with the mteht of measuring changes in the 1970 science and 
engineering iS t) labor force This report presents ^elected 
topics from thr 19?6 survey All data fyre^sontetj here refer only to 
the /Rational Sample whicf) in 1976 rvpresentryl approxirj^tch 7 
million scientists and eng/nQors and was s//ghf/)-/ess tf^an one- - 
half ot the estimated total of scientists and engineers /nThe 
country 

Impact Highlights « ^ • / , 

UTIUZATION ' 

^ Part-time and nonscience/noliengineerin^ (non-* 
S/E) employment are often regarded as-elements of 
the underemployment problem of scientists and 
engineers. Less than 2 percent ot the National 
.Sample labor force were worktog on a' part-time 
basis and less than 4 percent wer^^ngaged full time 
mnon-S/Ework FurtherSiore, of those work* r)g part 
-lime, around three-fourt*hs preferred part-time 
employment ^nd were not seeking full-time 
employment. Only 10 percent of those holding non- 
S/E positions did so because ao S/E pos^ticfr^ was not 
available. From these data it can be concluded that. 

<a) There are so few scientists and engineers in part- 
time ^d non-S/E positions that they do not 
constflfcte a significant reserve of unused talent. 

(b^ Scientists and engineers are generally m part- " 
timfe and non-S/E positions on a voluntary basis.* 

(c) As a consequence of the small size of the part- 
time labor force, those scientists 3nd engineers 
• outside the labor force who might be interested 
In engaging in professional work on a part-time 
basisare likely to encounter difficulty in locating 
such posltionsfThismay be especially significant 
in-tefms of expanded utilization of women 
scientists and engineers. / ^ 

UNEMPLOVMtNT 

• The unemployment rate for th^ National §ample fell 
from about 2 i^rcent in 1972 to close to 1 p^rp ent m • 



1974 and th^ returned to the 2-percent level in 
1976. The decline between 1972 and 1974 followelL 
by the increase between 1974 and .1976 wast 
consistent with the overall unemployment pattern in 
the. United States during this period.- Women ^ 
scientists and engineers reported unemployment 
rates Of approximately 3 percent in 1972 and 1974 and 
4percent in 1976 as contrasted with about 2 pereeal, 
1-percent, and 2 percent, respectively, for men. * r 



QUALITY/EDUCATION 

• There i^ a propensity op the "part o^^ientists and 
engineers ip the National Sample to'maint^iin or 
upgrade their technical' competence, thereby 
enhancing the quality of theirvactivities^Over one- 
third of the Nationll Ipnple received nonformal 
training in every year, 1972-75. These nonf or m^irt 
training activities were principally "on-the-job- 
training^' or "courses at employer's training facility.'" 
The prevalence of "on-tfie-»job-trainlng'' and 
"courses at employer's training faCility'' should be 
takfen into consideration in formulating any future , 
continuirig education program directed to scientists ' 
and engineers. 

Other Highlil^ts 

• • Although there was mobility during the period 1972- 

76, about 73 percent of th^ National Sample who 
were in science and engineering in 1972 were still in 
science and engineering in 1976. Of thosfe who left 
science and engineering between 19^?2 ^nd 197^^38 
percent (56,000) had returned by 1976. 

c * 

• About 60 percent of the National Sample was, 
employed by business and industry in 1976 and 
managerial activities were the most often r^orted 
primary work activity of the group. Thfs is not 
surprisijig since the median age for the National 
Sample is 44 years. ^ 

• Business and industry reflected tHe largest propor- 
tional (10 percegt) increase between 1^74 and 1976 
among all typ^s qf employers with corfipensating 
decr^ses being ^^experier^ced by "Starte and local 
governments and n<^^rofit organization^. 



(Prepaff«44n the Manpower Charac^ristks Studies 



racj/ristks Studies Cr^up^^Division of Science Resources Studies.) 




status of the National Sample in 197^ ' • % 

The National Sample reprints 1,400',000 mdlviduak 
who were scientists and engineers' in 1972>in 1976 dafta 
were collected from a sa|npl^ representing 1,028,000 
individuals; this is slightly less than one-half of the^ 
sNatfon's scientists and engirjeers and does not include 
scientists jnd engineers who entered the work force 
since 1970. The 4-year perjcJd 1972-7B4how^d marked 
mobility into artd out of science and engineering. O^r 
one-third of the National Sample had either left science 
'and engineering ^16' percent), or weje non- 
respondents(18 percent) sometime between ^972 ^nd 
1976. By 1976, one in five of th is group reported that th^y 
were working in^sciei^ce or engineering (chart 1). 

The meciii^n age of ihe National Sample in 1976 was '4 
years,*6 years over the estimated median age of the total 
S/E population in t976. Only 5 percent of the National 
Sample were worn^n wh^le minorities constituted oi'ily 4 
percept of the grdup. In younger groups these propor- 



tions, are mu^ higher; in 197^ the graduat^ of the3;97S 
and 1974 classes reported about 20 percent oi those 
employed in ^science and engineering as wo nw ft artd 7 
percent as meonbers of minority groups. { * 



S/E Laboi^orce 



Scientists and engineers in the National Sample have 
reported a labor force participation rate of over ^ 
percent fpr each of the survey years, 1972, 1^4, and 1976. 
For the last 2 survey years about % percent of the 
employed scientists and engineers* were in positions 
dir^aly related to science or engineering (table 1). Of 
thdse engaged in non-S/E employment only 1 in 10 
individuals /eporred th^unayailability of S/E employ- 
ment. Thus, the most p/e^afent reasons for employment 
in non-S/E positions were personal decisions made by 
the individual. * 

While there is* great interest currently in the ipiplica- 
tion of part-time employment, particularly among 
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Chart 1. Cinnges in tha 1970 soence/anginiiring labor fores 1972-74 and 197^76 
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NOTE: DM«I My Mt to total 
SOURCC; MitiMal Mmu fmmMtn 



^ Table 1-:€mploylncnt sUtm of the 1970 
fcieiKe/efigificc/ing labor foKe: 1972, 1974, ahd 1976 ^ 

1972 1974 1976 

1.400.000 . 1.400 000 f;400^ 

1.460,000 1.080,000 * 1 028 0ci 



Employment siitus 



' TottJ 
S/E's (N^tiofui Sample) . 
VI ttbor force i J 

Employed < 

♦in<l/E ^ 
Tiili-time 

Part'tiroe '^f « 

In noo-S/E ^ y 
FuH-time 
Partriime 

Unemployed, seeking -enf^ploy mem 

t -Otrtside Ubor force 



1.338,000 1,024.000 



1,312,000 ijnj.ooo 



9S9 000 



941.000 



1.056,080 
NA 



977 000 * 902 000 
9S6W * i^,000. 
19.000 . Tb.b00 



256.000 , 
NA ' 
NA 



36,000 39 000 
34,000 ' 37 000 
2000 • 2000 



26,000 



11 000 ^18 000 

55,000 69 00(J 



Outwde S/E 
Nonre*pome 



148,000 
172 000 



1S8 000 
214 000 



' Rpp*'<^nts the same ;ndividual$ as in 1972 
NA Not available # , ' . 

Note DeUiI m^y no add to total because o< roundihj; 
Source National SoerKe Foundation ^ • 

women and students, the National Sample reported ooV 
2 percent (19,000) of its employed working on a part-time 
^ basis. This finding is not surprising considering that the 
riaiional Sample represents £^ mature, professionally 
well-established male-dominated group FurtViermore, 
over three-fourths of those employed part-time chose 
such emplo)^menL Since they are so few in number, thek 
non-S/E potential as an S/E manpower resource is 
Jimited, 

Unemploynient . ^ \ 

The ger>eral pattern of unemployment in the Unijpd 
Slates showed a dqjcline between 1972 and 1974 and an 
increase between 1974 and 1976. The National Sample 
followed this pattern; the unfemploynrtent rate fell from 
1.9 percent' (10.2 percent)^lo I.V.percenj (tO.1 percent) 
between 1972 and 1974 and^^se to J.9 percent (^0.2 
percent) again b^1976. Women although accounting for 
only 5 percent of the National Sample, experienced 
much higher unemployment rates during the same 
. period-~2.7 percent C:0.6 p'ercent), 2.8 percent ("0.8 
percent) and 4.0 percent (M.4 percent), 4'espectively,fbr 
each 6f the survey years ftable 2). With minor exceptions . 
unempfoymept rates withm various fields followed the* 
general pattern of unemployment. 



' Sampling errors are reported at the 95-percent level of confider^cc 

• « Table i'-^Unemployment rat^ of the 1970 
^ Kience/engineering labor force by sex: 1972, 1974, and 1976 
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C Snurre* SationSi Vitfrwp found^tioi 



Just as the increase m the National Sample unemplcJy* 
ment rate reflected the recent climb in unemployment 
for the Nation as a whole between 1974 and 1976, other 
employment data series^somewhat simiFar to the National 
Sample showed the same general treri^ in thii ttme 
period. The Bureau of Labor'Statistics' Male Professio.nal^ 
and Technical Worktrs series repprted a^ rise in un- 
employnnent from 1*8 percent to 2.7 percent and/its Male 
(Household Hejd (25 years of a^e and older) series 
clinibed from 2.9 percent to 5.3 percent between 1974 
and 1976.2 ^ ^ ^ ' ^ 

- Additional Traintng 

Although the National Sample represents an aging 
population^ there is continued participation in training 
progratns*^oth formal and nonfornral. Thus, the 
proportion of doctorate^holders climbed 4 percent'^ge 
polnts between 1972 and 1976 while the proportion of 
scientists and engi'neers obtaining nonformal training^ 
remained relatively high (over 35 pertept) fo/ each of the 
yea^ 1972 through 1975. The establisheci S/E conrimunity 
seems to feel that hu^n^ capital tfoes depreciate and is 
taking advantage of opportunities to maintain and 
improve its level of competence. 
"On-the-job-training" and ''cog/ses at employer! 
training /acility" were the' two. most frequent types of 
supplementan^aming cited l5v respondents; each was 
listed by about 17 per^nt of the National Sample in all 4 • 
years. Thus, there fs evrdenc^ that National Sample 
scientists and engineers a^ a group are maintaining their 
. techr^ical competency. ' ^* ♦ , ^ 

► Primary Work Activity/*. 

As might be expected with a/naturing gro'up, there has 
^ been a noticeable sjhnft into managerial adiyities. During 
tlie periocf^ 1974-^v the proportion o( i^ndividuals so 
/engaged increase^! by 4 percentage points. This shift was 
pe>vasive; all fiefel> reflected iQcreases in managerial or 
\ admirtfstrative oositions during the period with the 
greatest increase occurring ^ong computer specwjisis 
wbo reporte^agam of 6 percentage points. The finding 
suggests thai* this relatively young field present* the 

- greatest opjjlbftunity, among scientists and engineers, for 
advancing/^6 managerial positions. 

Tl^e lncr1^a5C in managerial positions w^s offset tby 
declines 'tn basic resear(;h, production and inspection, 
and cor^fting activities, while applied research ^iti- * 
^ creaserfv^ry slfghtlyj^id the proportion in teaching and 
development activities remained stable 

Type jpf^Employer ^ 

Bui^ness and industry continued to 
source'of employment accounting for about 60 percent 
' of ilioae employed in the fslationa|-Sar 

'•g /•■ 

T — ~ Z*^ 

' Ul^D^pjftment of Ubor, Bureat^ ol Labor St^isttc^ 
20'8 f^b 1974 and 22 9, Mar 1976 (Waihmgten. D C ) 



Table 3.— v197Q Kience/effigin«ering 
labor forced primary work activity: 1974 and 1976 

JPert-pnt d)stnbu<«on) 



Primary work activity 



ToUi ^ ^ , , 

, Rnearch and rfeveloprner)! 

* Bauc rfs^ch 
1 Applied rnearch 
b«v^fopment *nA devgr) 

^ Management or admmiitration 

OR4D 
Oi other ihan R&D 

Teaching • 
Produdton and inspection 
Conwlitni^ 
Other 

Noi reported 
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period ' 1972-7^ Th« proportion employed by 
educational institutions, the second largest employer, 
displayed lit;!^ variability (13-1^percerftl over the 4-year 
period, perhaps reflecting 4hq tenured status ^ the 
mtiddle-aged group of sctenttys and engineers In 
"general, olher empioyers maintained stable proportions 
of scientist? and engineers employed during the time 
span 1972-76, although <he proportion of individuals 
empjloyed by local and other governments displayed 
mofe variation than Mher employment sectors (chart 2). 



Chart 2. 1970 spence/Bngitwering laixir force 
by type of miployer 1972, 197i and 1976 

/ (Pwcemj/ 



The increa^ m employment m business and industry 
between 1974 4nd 197$ was/eflected in afl major fields of 
^ saence and engineering, with the proportion of j^Kysical 
/ .scientj^ts, computer specialists, ahd ^ environmental 
scientists incFfeaHPg aboi4t 10 percentage points between 
the 2 years^ In th^se fields one-hdif or mor^ of, all 
employed scientists aiT<^ engineers were affiliated wfth 
Business arrtl industry in 1976. • • 

Although educational institutions a'c9unted foronly 14- 
p^cent of the total nun>ber of employed scientists and 
. engineers in the NatiQDal Sample, this sector coatmued 
to provide elpp^^ment to almost ^one-half* the 
rpathematical, life ajW social scientists, and psychologists 
'in 1976. ; ' ; ^ 

TieW 

^ 3 
Onff ^mall changes z>€curred in the distribution of 

scientists and engineer* by^field in the years 1972, 1974, 

and 1976; the largest change was reflected in g^neering 

.whTch grew by 2 percentage points over the peVjod 1972- 

7^ (chah 3). • " * 



Chtft 3. 197tf«ience/eng ai eefipg labor forceliy fiekfc 
1172. 1974, and 1978 

4 (Pfrcent) 
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Wome 
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As nbted eirlier, unemployment fates for women were 
substantially higher th'Sn-thos^ former) lih \he National 
Sd'mple in all 3 survey years However, the proportior\of 
women leaving the labor force for reasons other than 
rrtirement, e.g., fajpculy and ^Jousehold responsibilities, 



^b3ck-to-school, etc , dectined'iDetween -^974 and 1976 
m/iis phenom^'bn suggests that Employment of women" • 
•Jm* the Naiionaf 5a)hp1e may be undergoing changes^ 
' Although women a^e still experiencing more difficuities 
\ than men finding jobs, some empldyment characteristics ^; 
are hjeginnmg to approxirrtate thosiie of. men m this 
particular m'aturing professional population < 
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TtCHNICALT^OTES 



A^ample oi ISO.OOO indrvidu^ was ^elected and sur\eyed in 
1972 from th^pie reported bv ihe 1970 Census to be in science 
add engineering and t ft, related occupdHons The screening 
crUerja designed to designate a scientist or engineer resulted ip, 
^ an identified list of 50,000 scientists and enj^meersto be retained 
■ for future bienpiaf syrwpvs the first of which took place in W4 
Dela'ili -^^t the^samplms^ procedures used, respoose rates and 
erfors asMKidtt^d vMth rhe procedures used Aere presented tn 
'the, follov\ins( .publKdtioff Charai\i*n<tK^ ot the \ationdl 
Jjmp/e (>/ Sc/enMsrs>anJ fn^/n^-pr^ 7974 iN5F 75-333} 

TheJoUoA .n^970 Censu * occ up<ii>ons vse? e included m the 
surve\ 

Apf^jnautKal and astronaufK al rn^fneer- 

Chemical coKint^ers 

Cuil.enntneer> 

Eiec tru al and f>ic( tronic on^^ineer^ ' 
Industrial pnnjnpf-r^ 
Mechanical en^neers ^ 
Met«lllur^ical and matenalN ent^mct^rs 
Mining an^jpetroieum engmf-ers 
"^ales en^meefs . » 

^ Engineers. n(« ei>(*Ahere clas^sitted 

inc^C! an(i engineering teacher^ , < 

Ma'hemafK d/ spf( /jffsfs ^ r ^ 
Actuaries and ^tatHtu lan^ 
Maihem^icians and mathc^matics 
4 teachers r - . . ■ 



• ^Agricultural <-rjentists and teachers 
Foresters anc^^onser^ationists- 
Biological scientists and teachers' 

Physical scf^7f/vfs 

• Atmospheric and marine lentists* 
and geologists antl^acheA* 



V 



Cheitnsts and chemistry.ieachers' 
» Phvsicist«»^and physics teacbers" * ' 

^S(f^^d/ x/rnffsfs 

* kionomists and economics teachers' ♦ , 

^rsvchologists and psychology teachers' 

"^ther social scientists ancfieachers 
/ 

Coshpui^r specialists^ * ^ - 

• Cc^puter programmers 
CoHiputer systems analysts 
Computer specialists, n e c 

Operations and sysfem researChen and- 
, anafysfs . ^ 

fng/rjeerfng and scfenCe techrnaans , 
Agriitultura!, -biological, and chemical 

tecfipjctans, except health 
Draftsmen ^ 

Electrrca! anci electronic engmeermi^ * 

technicians * ^ 

Jndustn^fl and mechanical engineering 
\ technicians ^ ^ 

Surveyors * 

Matl^matical technicians, and science and 
eng'in^eering technicians, n e c 

Other related occupations. 
Personnel and labor relafions worker^ 
bbealth specialties teachers'^ 
' T/ade, industrial and technical te^chers^ 
Miscellaneous teachers^ ' 
Teachers, subject not specified' 
Technicians, not elsewhere classified 
• Re^e^rch,workers, riot soecified 
, School administrator^, co^tege-^ 
M.^^gers and*ddmimstrators, n e,c ^ 



¥ 



i: 



fxrludes'p^fvons w'hg reporjerf m th^ 1970 Cpn«.u^ Kjwtnx f gmpK-tPfj 'rss 'tijn 4 
ih oi college ^ , ^ 
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